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Abstract — Vanillin which is a naturally occurring food component found in plants is used for the manufacture of Schiff 
base chelates. The chelates and complexes find applications as anti mutagen, anticlastogen, DNA PK inhibitor, 
anticarcinogen, inhibitor of non-homogenous DNA end-joining (NHEJ) etc. They form complexes with a wide variety of 
metals including rare earths. They are incorporated in polymer matrix for various applications. This paper reviews the 
vanillin Schiff base chelates their complexes and their applications. 
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I. Introduction 

Schiff bases are a novel class of organic compounds synthesized by the condensation of primary amine and carbonyl 
compound 1 , with structure R-N=CHR, containing azomethine (-CH=N-) group, where R is aliphatic or aromatic group. The 
Schiff bases of aliphatic aldehydes are relatively unstable and undergo polymerization 2 ‘ 4 ,but that of aromatic aldehydes are 
stable 5 ' 8 . These Schiff bases can act as a ligand due to the lone pair of electrons on Nitrogen atom of the azomethine group. 




H 



R 


(Monodentate Schiff base) 
R= Alkyl or Aryl group. 




Usually they are mono-dentate, but most of them act as bi-dentate due to the presence of another donor group in the 
molecule. These ligands are capable of forming very stable coordination compounds with wide applications 9 ' n . They are the 
basic unit of certain dyes, catalysts, improves the ageing resistance of natural rubber, can show toxicities against insects, and 
even possess antitumor activity. 


The condensation of amines with aldehydes and ketones are used in the preparation of new compounds, identification, 
detection and estimation of aldehydes or ketones, purification of carbonyl or amino groups and protection of these groups 
during complex or sensitive reactions. In organic synthesis, these reactions are useful for making carbon -nitrogen bonds, 
some of the compounds are even used as liquid crystals. The Schiff bases may be mono, bi or even polydentate (rare) 
depending on the nature of amines and carbonyl compounds used. 

Vanillin (3-methoxy-4-hydroxy benzaldehyde) 1, is a naturally occurring food component found in the vanilla plant. Vanillin 
is a food component having anti mutagen, anticlastogen, DNA PK inhibitor, anticarcinogen, inhibitor of non-homogenous 
DNA end-joining (NHEJ) etc. 


II. Vanillin Schiff base with antibacterial and antifungal properties 


Schiff base of Vanillin with amino acids such as lysine, a-amino butyric acid, tryptophan and n-pheny alananine 2, 3, 4 and 5 
have been reported 12 ' 18 . 
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The compound 2 acts as a tridentate ligand. The complexes of Co +2 , Ni +2 , Cu +2 and Zn +2 with Schiff base 2 are reported. The 
compound 2 is reported to have antibacterial and antifungal properties. Compound 3 and its complexes with Co +2 , Ni +2 and 
Cu +2 are reported to have antibacterial property. The Schiff base 4 and its complexes with lanthanides such as Nd, Pr, Yb, 
Sm, Eu, Dy have been reported to have antitumor properties. The Schiff base prepared with tryptophan and vanillin 19 is 
studied for their interaction with herring. The complexes of vanillin with benzidine and anisidine (6 and 7 ) with heavier 
metals such as Ta forms complexes with 7 to form 3,4 [bis(vanillin)benzidine] complex is reported. 



Complex with Y +2 and La +3 and Schiff base 6 is reported. Vanillin 211 Schiff base with p-toluidine 8 and its complexes with 
rare earth nitrate metals such as La, Ce, Pr, Nd, Sm, and Eu is reported. The Schiff base 8 is used for the preparation of 
complexes with inner transition metals La- Lu except Pm. Their vibration spectra have been reported. 



Vanillin Schiff base with anthranilic acid 9 is reported to form complexes with Ru +3 and is studied for the physico-chemical 
and biological properties. The Schiff base 9 is reported to have antifungal and antiviral property. The ortho isomer of 
anthranillic acid is used for preparing the Schiff base with vanillin 10. Their complex with dioxouranium (VI) complex 21 is 
reported. The Schiff base 10 also forms complexes with Iridium (III) complexes and is reported to have antifungal anti viral 
property. Iridium 22 complexes with Schiff base derivatives of vanillin with o and p amino benzoic acid 9 and 10 has been 
reported to have antifungal and antiviral properties. 








International Journal of Engineering Research & Science (IJOER) 


ISSN: [2395-6992] 


[Vol-3, Issue-2, February- 2017] 



21 

Vanillin Schiff base with polyphenol 30 from bis (4-amino phenyl) ether is reported for its electrical conductivity, solubility 
and optical band gap. Chitosan is reported to react with vanillin 1 ' aldehyde by Schiff base reaction in water. A polymer 
product- VCG is prepared 32 . The graft percentage is studied with reaction time, temperature and monomer concentration. A 
cross linked chitosan 33 " 35 vanillin Schiff base is reported with formaldehyde under microwave radiation. The structure was 
reported using IR and XRD. The product is reported to have selective adsorption for Cu +2 . 

New chitosan biopolymer derivative (CTSL) 22 is reported by anchoring a new vanillin- based complexing agent or ligand 4- 
hydroxy-3-methoxy-5-[(4-methylpiperazin-lyl) methyl] benzaldehyde (L) with chitosan (CTS) by means of condensation. 



22 23 

Polystyrene anchored Schiff base is reported to remove Fe +1 from water. Liquid crystalline epoxy (LCE) with azo methane 36 
cured with diamine is reported 23. 

IV. Vanillin Schiff base with hetrocyclic compounds 


Vanillin Schiff base with hetrocyclic compounds such as 2-aminobenzo thiazole 37 24, 4-amino-l,3 dimethyl-2,6 pyrimidine- 
dione 3S 29, thiazolyl 25, 2-aminopyridine 3<) 26, trimethoprim 40 27, coumarinyl 41 28 , etc, have been reported. 



ch 3 ch 3 


24 


25 
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24 and 25 have been reported to have influence on pig cartilage. The Schiff base of vanillin and 2-aminopyridine and its 
metal complexes with Co +2 , Ni +2 , Cu +i , Th +4 and U +6 have been reported. This Schiff base acts as a monodentate ligand 
bonding through nitrogen of pyridine group. The Schiff base of vanillin and coumarinyl 28 is reported to have antibacterial 
property. 

The Schiff bases of 4-aminoantipyrine 42 30 and sulphanilamidc b 31 have been reported for their corrosion prevention 
properties. The Schiff base 30 is also reported for their acoustical properties 43 in different solvents. 

V. Vanillin Schiff bases used in therapy 


Schiff base 30 and 31 are reported for the corrosion prevention on mild steel under 2M HC1. 



32 

Schiff base compound of vanillin and phthaloyl thio carbohydrazide 44 is reported 32 to have corrosion prevention on mild 
steel in acid solution. 

The Schiff base with vanillin and several hydrazides 46 " 5 such as acetohydrazide 33, thio semi carbazone 34, hydrazide 
containing coumarin moiety 35, benzohydrazide 36, phthaloyl carbohydrazide, acetic acid hydrazide, etc 37-42 have been 
reported. 
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Schiff base of vanillin with photosensitivity 43 to 47 have been reported 56 " 58 . 



43 44 
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Vanillin Schiff bases used in therapy 59 ' 62 have been reported. One of the important compounds is vanillin cross-linked 
chitosan microspheres for the controlled release of resveratrol. 



The rumen protected essential aminoacids 48 , 49 have been reported is used in medicine and is patented. The interaction of 
tryptophan, vanillin Schiff base have been reported and is studied for its interaction with herring. 

VI. Vanillin Schiff bases as catalyst 


Vanillin Schiff bases are also reported to act as catalysts 63 " 64 . The 2-hydroxy-3-methoxy benzaliminopropyl immobilized on 
aerosol as catalysts on ozone decomposition is reported. 

The catalytic activity of 4-hydroxy-3-methoxy benzaldehyde Schiff bases and complexes has been reported 50 . 
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50 


Ion selective electrode 65 based on vanillin-diethylene triamine- Nickel (II) metallic complex as a neutral carrier have been 
reported to be very efficient to ion identification. 51-55 have been reported for their complex with Cr (III) ions 66 . Schiff base 
of Calix [4] resorcinorene 56 is reported 67 . 



51 52 
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60 



62 


The synthesis and characterization of some new complexes of Ni(II), Cu(II), Zn(II), Cd(II) and Hg(II) with mixed ligands 
donor ligands 63 have been reported 69 . 


OHC 



VII. Concluding Remarks 

Schiff bases of vanillin have been explored for various applications in microbial activity, antifungal, antibacterial, anti 
corrosive properties. The research in this area is incipient and of much clinical interest. Schiff base compounds have shown 
promising leads for the design of more efficient Schiff bases. The avenues are open in the areas of water purification and 
drug release in medicine. 


REFERENCES 

[1] S.C.Bell, G.T ..Conklin and S.J.Childress, J.Am.Chem.Soc., 85 (1963) 2868. 

[2] K.N.Campbell, H. Sommers and B.K.Campbell, J.Am.Chem, Cos., 66 (1944) 82. 

[3] J.Iline and C.Y.Yeh., J.Am.Chem. Soc., 89 (1967) 2669. 

[4] I.A.Savich, A.KPikaev, I.A.Lebedev and V.I.Spitsyn., vestnik Moskov. Unix., 11 (1956) 225. 

[5] H.Tazoki and K.Miyano, J.Cliem. Soc., (1959) 9769. 

[6] D.N.Robertson, U.S. Pat., 2, 920 (1960) 101. 

[7] C.M.Brewster, J.Am.Chem. Soc., 46 (1924) 2463. 

[8] C.Munir, S.M. Yousaf and N.Ahmad, J.Chem. Soc. Pat, 7(4) (1985) 301. 

[9] E.Brand and S.M. Berg, Org. Synth. Coll., 2 (1943) 49. 

[10] E.Dane, F.Drees, P.Konard and T. Dockner, Agnew chem.., 74 (1962) 873. 

[1 1] J.C. Sheehan and V.J.Grenda, J. Am.Chem. Soc., 84 (1962) 2417. 




International Journal of Engineering Research & Science (IJOER) 


ISSN, [2395-69921 


[Vol-3, Issue-2, February- 2017] 


[12] L.Zhu, L.Chem=n N, H.Li, F.Song & X.Zhu, Huazhong Schifan Daxue Xuebao Zirankexueban., 37 (2003) 499-502 

[13] R.Selwin Josephus, C. Justin Dhanaraj and M.Sivasankaran Nair, Transition Metal Chemistry 31 (2006) 699-702 

[14] M.Sivasankaran Nair, R.Selwin Josyphus, Spectrochimica Acta Part A 70 (2008) 749-753 

[15] Yan Zhang, Xingming, and Lisheng Ding, J. Serb. Chem. Soc. 75 (9) (2010) 1191-1201 

[16] Kong deynan,quing chen,xie yuynan.zhou xigeng,”synthesis and antitumor activities of amino acid Schiff bases and their lanthanide 
complexes(l 11).” CNKI:SUN:ZGYH.0.2000-01-003 

[17] LI Qun. Yang Rui, Zhao Xi-lui, “Synthesis and structure of Schiff base Cu(II) complex derived from L-lysine and vanilla.” 
CNKI: SUN:ZZGY.0. 2008-02-032 

[18] B.U.Khan, U.Rahman and N.Ahmad, Tran. Met. Chem., 13 (1988) 392-394 

[19] M.Shameem Ansari, Naseer Ahmad. J.Inorg. nucl. Chem., 1976, 1232-1234 

[20] Liu Guofa, Liu Xiaoxun and Cao Xizhang, J. Jilin. Univ.(Sci.Edn)., ISSN: 1 67 1 -5489.0. 1 992-03-022 

[21] Vinod K.Sharma, Om P.Pandey and Sonmitra K.Sengupta, Tran. Met. Chem.. 30.no.4, 419-425 

[22] Rita Roy, subrata K.Panchanan and Parag S.Roy, Tran. Met. Chem. ,12 (1987) 137-140 

[23] Wang Dong, SU Lian-Jiang, Cheng Xiu-li, Sun Er-jun and SHI Tong-shun, Chem. Res. Chinese U., 23 (2) (2007) 135-137 

[24] Antonio R. Cestari, Eunice F.S.Vieira, Charlene R.S.Mattos, J.Chem.Thermodynamics., 38 (2006) 1092-1099 

[25] Magdy W.Sabaa, Riham R.Mohamed, Emad H.Oraby, Eur. Pol. J., 45 (2009) 3072-3080 

[26] Xijun Chang, Zhenhua Li, Yuemei Cui, Xiangbing Zhu, Zhipeng Zang, Micro. chem. J., 90 (2008) 71-76 

[27] Benjamin Joy Vasanthi, Lingam Ravikumar, Eur. Pol. J. 43 (2007) 4325-4331 

[28] Ismet Kaya, Mehmet Yildirim, Musa Kamaci, Eur. Pol. J., 45 (2009) 1586-1598 

[29] Krishnapillai Girish Kumar, Konnully Saji, John, Remalakshmy Poduval, J .App.Pol.Sci., 98 (2005)1536-1539 

[30] Kaya.I and Yildirim.M, J. App. Pol. Sci., 110 (2008) 539-549 

[31] XIAO Furong, GAO Ying, XU Caixia, ZHAO hui, LIU Xianbin, Tran. Met. Chem., 12.N0.6 (2010) 509-515 

[32] Wu.Gen, LUO Ren-ming, RONG Yan-hua, J.Hebei.Univ.Sci and Tech., cnki:ISSN:1008-1542.0.2000-02-021 

[33] Ge Hua-cai, Ma Zhi-min, Zheng Da-feng Ge Jun-wei, J. South China Univ.Sci.Tech (Natural Sci. edn)., ISSN:1000-565X. 0.2006-10- 
009 

[34] Girish Kumar Krishnapillai and Saji Johnkonnully, Env. Chem. Letters. ,5 (1) (2006) 19-21 DOI: 10. 1007/sl031 1-006-0070-1 

[35] K.R. Krishnapriya and M.Kandaswamy, Tran. Met. Chem., 12,no.2(2010)137-140 

[36] V.Cardile, A.M.Panico, A.Geronikaki, B. Gentile, G.Ronsisvalle, II Farmaco., 57 (2002) 1009-1013 

[37] Zeinab H.Abd El-Wahab, J. Co-or. Chem., 61(11) (2008) 1696-1709 

[38] Mohamed R.Mahmoud and Mohamed T.El-Haty, J.Inorg.nucl.Chem., 42 (1980) 349-353 

[39] Sunil Joshi, Vatsala Pawar and V.Uma, Der Pharma Chemica., 2(5) (2010) 329-336 

[40] Milan Cacic, MAja Molnar, Bojan Sarkanj, Elizabeta Has- Schon and Valentina Rajkovic, Molecules., 15 (2010) 6795-6809 

[41] Kaan.C.Emregul, Mustafa Hayvali, Corr. Sci., 48 (2006) 797-812 

[42] Shipra Baluja, Pranav Inamdar, Mayur Soni, Acta Phys. -Chim. Sin., 20(9) (2004) 1 104-1107 

[43] I.Ahamad, R.Prasad, M.A.Quraishi, Mat. Chem. Phy., 124 (2010) 1155-1165 

[44] S.Chitra, K.Parameswari, C.Sivakami, A.Selvaraj, Chem. Eng. Res. Bui, 14 (2010) 1-6 

[45] Lu-Ping Lv, Wen-Bo Yu, Ying Tan, Yong-Zhao Zhang and Xian-Chao Hu, Acta Crys., E65 (2009) o2514 

[46] Jiu-Fu Lu, Suo-Tian Min, Hong-Guang Ge and Xiao-Hui Ji, Acta Cryst., E65 (2009) 02301 

[47] Peter Kovacic, Patrick F.Kiser and Benjamin A.Feinberg, Pharm. Res., 7 (1990) 283-288 

[48] Milan Cacic, Mladen Trkovnik, Frane Cacic and Elizabeta Has-Schon, Molecules., 11 (2006) 134-147 

[49] V.S.V.Satyanarayana, P.Sreevani, Amaravadi Sivakumar, and V.Vijayakumar, ARKIVOC., (xvii) (2008) 221-233 

[50] Jiu-Fu Lu, Suo-Tian Min, Hong-Guang Ge and Xiao-Hui Ji, and Yue-Fei Bai, Acta Cryst., E65 (2009) 02259 

[51] Lu-Ping Lv, Wen-Bo Yu, Ying Tan, Yong-Zhao Zhang and Xian-Chao Hu, Acta Ciyst., E65 (2009), 02514 

[52] Dana Marinesucu, Anca Nicolae, Cristurean Elena, Mihaela Badea, Rodica Olar, Carmencita Ciomaga and Andreea Cudrici, Analele 
Universitatii din Bucaresti-Seria Chimie., Vol(II) (2002) 49-57 

[53] Z.-L. Jing, Y.-L. Zhao, X. Chen and M. Yu , Acta Cryst., E62 (2006) o4087-o4088 [ doi: 10.1 107/S 1600536806033290 ] 

[54] Om.p.pandey, Sonsonmitra K.Sengupta and Satish C, Tripathi, Tran. Met. Chem., 8(6) (2006) 362-365 [DOI: 10.1007/BF00618574] 

[55] Qinghua Wang, Lizhen Cai, Fei Gao, Qiuring Zhou, Fengping Zhan, Qingxiang Wang, J. Mol. Str., 977 (2010) 274-278 

[56] Lin chen-shen, Wu ke-chen, Acta. Chimica. Sinica., 58 (11) (2000) 1369-1373 DOI:ISSN:0567-7351 CN:31-1320/06 

[57] K.Bhat, J.Choi, S.D. McCall, M.D.Aggarwal. B.H.Cardelino, C.E.Moore, Benjamin G.Penn, D.O. Frazier, M.Sanghadasa, T.A.Barr, 
N.B.Laxeshwar, Computational Mat. Sci., 8 (1997) 309-316 

[58] Hailong Peng, Hua Xiong, Jinhua Li, Mingyong Xie, Yuzhen Liu, Chunqing Bai, Lingxin Chen, Food Chem., 121(2010) 23-28 

[59] Peter A.Stark, Zinpro corporation, 'Rumen Protected Essential Amino Acids ” Patent No: 7,704,521 B2, Apr.27(2010) 

[60] B.Kaitner and G.Pavlovic, “N-p-Tolylvanillaldimine” Acta Cryst., C51 (1995) 1875-1878 [ doi: 10.1 107/S0108270195002824 ] 

[61] Kong deynan.quing chen.xie yuynan.zhou xigeng, CNKI:SUN:ZGYH.0. 1998-04-002 




International Journal of Engineering Research & Science (IJOER) 


ISSN, [2395-69921 


[Vol-3, Issue-2, February- 2017] 


[62] Xu tongfao, Zhang yaqiong wang miao, CNKI:SUN:HGJS.0.2008-03-022 

[63] T.L.Rakitskaya, A.Yu.Bandurko, A.S.Truba, L.A.Raskola and A.A.Golub, Zhurnal Obshchei Khimi., 76.8 (2006) 1320-1325 

[64] Wangchangfeng, songshidong, yangguangming and zhao weijun, CNKI:SUN:HGJS. 0.2008-03-022 

[65] Dong wen -li xu gang, CNKI:SUN:CQSG.0.2009-01-024 

[66] R.K.Dubey, UK Dubey and C.M Mishra, Ind. J. Client. , 45A (Jul 2006) 1638-1642 

[67] P.Kejal Jayswal, Jigar R.Patel, Vijay B. Patel and Mitesh H.Patel, Acta Chim. Slow, 55 (2008) 302-307 

[68] N.S. Biradar, M.A.Pujar, J.Inorg. nucl. Chem., 37 (1975) 1291-1292 

[69] Ana Emandi, Anca Nicolae, Michaela Badea and Rodica Olar, Analele Universitatii din Bucuresti-Chimie, anul XIII (serie noua)., 
vol. I-II Page 167-172 




